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(54) GAS DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a gas detector which obtains a high output, in 
which the influence of an electrical noise is small and whose high detection accuracy 
can be realized. 

SOLUTION: A voltage is applied across a pair of electrodes 21, 22 in an oxygen pump 
cell 2, oxygen inside a first internal space 51 is evacuated, and an exhaust gas which has 
been controlled to a prescribed low oxygen concentration is introduced to a second 
internal space 52. Two sets of NOx sensor cells 3, 4 in which first electrodes 31, 41 face 
the space 52 and in which second electrodes 32, 42 face a second internal space 7 are 
installed. When the voltage is applied reversely, the first NOx sensor cell 3 decomposes 
NOx in the space 52, and generated oxygen is discharged to the space 7. The 
discharged oxygen is circulated to the space 52 by the second NOx sensor cell 4. 
Sensor cell current values Is1, Is2 of the first and second NOx sensor cells 3, 4 
measured by ammeters 81, 82 can be amplified, they are added, and the high output can 
be obtained. 
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(57) mm 

g?^#>7 p -b;i/2<D— 2f©«ffi2 1. 2 
2 fc^tBESSJlOUTJB 1 AffigM 5 1 

sra 5 2 izmx-rz. m 2 ftg&sra 5 2 ksb 1 3 

1, 4 1**, ^3(^SB?gPfl7{r^2«ffi3 2, 4 2*5| 
1 _ 5 2fi©NOx-fc>-tJ-fe;P3. 4&miJT, &fa&lZ 
«£E*W*-r*t, JSlNOx-fc>-»f-fe^3**8 2rt«B 

■ l:l/Tt«»8 1, 8 2T«JESn*5Bl. JB2NOx 

■fe>-y-t;u3, 4 o-tr >-**-fe;pmsSM 1 si, i s 2% 




(2) 

/ 

[»#«1] 9MT&ti7.*<Dftl£1!7>f&ft>B:m7tfm 

*«©*«)£:tf*#ft2W£ajB'$"*is i rtwaiwt. 

rtasracsajf **5K»j*i/T, ±E-*f©«ffi-\ 
©arnica o jtBJB i rt«2M©**«*&Br£©tt* 

±e* i rtfttsmafifrr** 2 A«ffim&. 
±E2fi©-fc>-»J-^R©JtE-#©««wn~» sn&* 

±E2ffi©*>"!J-¥R©±E— »©««MK:«E*l 

R*'f*>*«tt©H#«lPR#«:R»*» f£@#it#H 30 
#£«A,T±EliS 2 rt«aiBtR»fllC<t«-r** 3 
flUaWSHttStt'bt, ±E2ffl©-t>-9-?SG)±E 

-#©n®©5*>ffi:£©«S£< -tn-?n±ES 3 rtgs 

2lflfc«ffl**±3K»&bfctt#£lE*©#;MfttH 
[§S#3I3] ±B«3rt«ffiW^ ±E*»©**'f 
75y*#K:T#J*Sn*ll#*2E*©:tfXtftffl£ 

I. 

{*©±E3I 2 AffiHMOXit:. ±E2ffl©-fe>-y-# 

a©±B-^©««*-ttt-£ft9Jfl£T»j£f* 1 1 1> 

t, ±EH#***fr©±E*2rt«£IB!tR*rtl!©« 
ffiC. ±B2»©-fe>-!J-#R©<fi#©«S*-*Mw#J« 
1 E*©#*tftffiSe«. 
[»#«5] ±E2fi©-t>-y-¥R©"5%. -***± 
Em 2 ft$£P B lrt©±E4#£#X/&#£S:rt##?bT, 



2 

D . (fe*?it±E«S*©«ffifll^ai^nfcfil^*±B- 
#©*««'s?Stf*H]"r* t>©T»4lt *S 1 &V» b 4 

anvftt*MrE«©#*&tB&B. 

[389i©tt»fc«9i] 
[0 0 0 1] 

■r*©fciiufc*x*as«KHi-*t>©T?»*. 

[0 0 0 2] 

[&#©£»] g*«fOi>i»fl)»**^t*Bfc 
x>S?>©«iftftHI^»tttft«©R«C±oT, 

x«f>©***m*«* , *"*^t**jt»e.nTv»*. ;i© 
flstt (nox) tME*it««'ia"r«^t3WM#*nTw 

*. NOx»flE6*»ba>fclll*.fc<*ffl' i ra£#** 

[0 0 0 3] NOx&itt£lM©ft*£«<!:LT, H8£ 
£ 5 2 -UI<S©£>tf*D SftTH*. 

B+. NOx*tBS«H. »*-f*>»«ttH#tl«W 

#At-M©lI2 1, 2 2*^^SK^>7 p -t;i/2 
t. «*^*>*«M#«*II#B £-»©«« 3 
1, 3 2i>6a5t>W3Stl/. NOx£"£t?X 

21, 2 2C*JE€rH]lnif 5t> MS 1 ASK^W 5 1 F% 

1 l43cktf«82 lSBftt. ^TLS&tStS 1 3TStpn 

[0 0 0 4] NOxttHll'«»**fe^eflE©«»*«flE 
CdfPSnfc^^H, »a?L5 3£aSLT?g2rtgK£ 

r»i5 2i:«A^n^. ^2^gi5SF B i5 i^wt^y-v 

3 ©S@ 3 1 UNO x K«ttfc*1IT#*;3ftTii 
9, ■fe>1J-fe;l'3©— W©«*3 1, 3 2 tCttJESrEPiTO 
"TSt, tg3 1±TNOxC^8SlEA s St?i. Z\<D 
JR«l:J:D4)«Sn4t*'f*>il J . *«3 2flJ©*a 
S!S9^SfaiSn'5ilttr«tD, NOxUgCMLfe 

s *«r$"*£<tl~J:D' NOx«dE©*UW*T>I*l£ft 

■a. a*. 6ttt-^. 12, Hit *n*n 

[0 0 0 5] 
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[0006] -tcir*. "tyy-iDvmffim&m 

[0 0 0 7] 

©JMMStt#»£, &3SHtf>#««i©B#««?fS#:£ 
c:nt:Stl.-»©fi^f L, &-#©««©?%- 

T, ±B-**©«ffi^©iittl;: «fc D±fEm 1 MffiSIII)09 

±b» i rtaaMtaa-r-sJB 2 rtfl&m t, ±e« 1 

t±EJB2l*i«ffilBIti»<»2<Ott1IHatft#at. 

-r * cd @#«&s?# t £ nn « r * -Mcois 

S«k5tm€o«EE€rWlnibfcl^t. ±E2ffl©-fc>+h 

**j£#**©±E#Jfc#*J«a-iME*a!lJ£ 
[0 0 0 8] ±fS«tfi£lli3V>T. ±B2ffl©-fe>+)-#a 

I-, *©-»©*«ro**n*ttjiH:ii->*«E©Gi*at 
asfc&*j:5fc«ffi*a]iip-r<5t, 2i&©5-£©-;£© 

•fc >1t¥RTtt. ±E-;5©««±T±ESB 2 ftfffgffl 
±BJB2rt«2««^»»L, ±E*#3£#7.J5; 

[0009] iffli^i:. ±iB2ia©-t>-y-*an«to 
±e 2 a©* *n-en±E#j£#*fi!c# 
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[0 0 10] JWMSfctt. »#H2©J:3fc, ±|22iifl 

©-t >-y-^a*«j*-r **«©»*< * >j§mte©H& 

ftilt*«TS4. £©5$. ±fB2ffl©-fe>U-^a©±E 

-#©«ii©5*><i&:£©«@£, *-*n?n±Eiis 3 rt« 
a»MK«tar5J:5fc»jac"r5t, ±E2ffl©-tr>-t^ 

±EJB2rt«s£Mt±E»3rt«S?»|III©MT?li»*-fr* 

[0 0 11] «3MI3©J:5lr, ±E&3ftffi£N&. 
±B«i©t*'f*>MttOH#tl!W#(:tt.l,TI 
IS * nfc ^TLS-fe 5 5 3/ £ ft Id T^fig-T 5 d t fo T * 
•5. £©P#, ±E2ffi©-b>U-¥a©— ^t«toT±E 

ir 3 Atf ffimic»«i/^tt»a. #?L®-fe7 s y 

*tt«LT«3Er©-fe>-y-^Rlr»r*. £©£ 3 
i. ±E* 3 rt«£rart©»*^©agft*/jN ;*<-$-* 
20 ut4»TS5. 

[0 0 12] M*S4©i5l:. ±E2ffl© 

*>*3Ma*#irtT*#a©R*-f *>i»«tt©HflE* 

*?SS#£t8:tt, KBtt«flMMt©±E!ft 2 Affi2>|RIM0 
*BBfc. ±E2ffi©-fe>+>-^R©±B5-2r©^®£-?-n 
^*lMttTJMt?«&&<b£. ±EB&«8¥Jf&©±B 

»2rt«$mtK*f«©*Bifc:, ±E2m©-t>+i-^a 

©«l^©«S*—»K»|jGU/t«*fr<5tit)T* 
*. ^ffli^l:, ±E2iifl©-fe>+NFa©fl&:£©mS ; £: 

30 mtLT&nnnm&m^tut. n$4i2. 3 ©us 3 1*3 

[0 0 1 3] ■Mi* 5 ©J: 3 ±E2M 
©■fe>-y-^a©'5'&. — *tt±E»2rtfiBSMl*J©±E 

±EJB2rt«ani^*ffl-rs±E-^©«a*»6ffi 
*©fta«^#mr*. «to&tt±E«j;fr©««fl!K»m 
snfc»**±E— *©«««'Mi^» m-r* t>©T* 

*. £.©<fc:? i;LT> ±ie2lcot>*ftrt$^AS 
40 SSL, Jt«*nfclH*S»*it*»T**. 
[0 0.1 4] 

[^Bj<7)Hi£cD^SI] *%^©^ 1 ©*SS©^® 

^X^ffi^g©^#»r®ST, feiBH^^Xf ©1#^^X 
J«», ^JA«, X >3? >©$£#;* <f><Z)NOx&lfttt}r 

MeanTMi. »^-t>-9-*^ 

t» -e©5t«gee (0©TaggB) «, a^^^hjcqa 

so tBLTH©T*i:Ktf. A*>5>>#H©TS*KBIJeSft 
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-HKt 7f>I/X»©l«i»*^-HlltW*rt 

-h 1 2<D-mmmttt.^xar), in^*n-H i 

1, H 1 2<0«K£J6KK:W:. tt8U5£#XT&5SI^;# 
X*»ft*n-HlrtlC«lDiitrfc»0#ftPHl 3, 
H 1 4tfZn*nBtfLVT&Zo 

[0 0 15] /\W>{fH0>±M\Z\t, «tt©*-f 
A*-H2 1 t : t<D'&t%®&mV7*rt-U2 2tfr$ 
fc5*^#A*-H2#@^£ttTI^5. ilft^'O* 
/t-H2 1t±tf^y*A-H2 2H ^©fiUS©**!*] 
ffi«lC*ftPH2 3, H2 4«n^ntl/TH5. * 
fc, ^PH2 3, H2 4©#*aMfc£fc^T, *-f> 
*K-H2 1 t*^*A-H2 2©IWK, B&TkWfci&II 
g*tt©7^MH2 5«gLT$ 1 5. ^t^A'-H 

««W* U - K»H 3 ©fl&*3&«. £©±SBBinJ:D51-« 

[0 0 16] 01, 212, ^X-t>-y-^ l©5fcSSS3$© 

a*-h 1 1^^) fcttBTai-icawttsnTVi*. 

fe5if#>7 F tJP2i 1 2ffl(7)-fe>it#©T&5NO 
x-t>-9-t;i/3, 4t^L K3H*>^-t;W2Sr«J«. 

mtfttZtztbOi'- h«©7.^— **" 1 2 t, 2fi©NO 
x -t>lHs;i'3, 4*«J«*5fc»©->-htt©HfMI 

»s*Bt, *3rt«ffiiB7s»*-r*fc»©v'-h ! i* 

[0 0 17] rt»ai«J5fcH #7>-fe>+)-5{t^ KDftSS 

s ^ n »« Jt * ^ * * 

l©ftSg{ffi (0©£ffl) *»6)1K. *ll*i«22W5 It 

rt«aw5i. 5 2n sB2©i£tt»a[*ati*4*a 

a5 3CJ:7THLT^5. *1. *2rt«3»M5 
1, 52t. HmziR^Jc'SK. 

[0018] R*#>^-t;w2tt, «au£#*#«E2ffl 
rtffam 5 ftoMHUEsniE-rs. mm^>^-t)V2 

tt, B#««?St&A£, H*«»RfrA**tt«fc5t» 
[fijEHSttifc— **©SS2 1, 2 2t^5ft0, -#© 
112 1, 2 2©^*,, ^lt!2 111 «tif^f 

W6n. f§2*«22te, ft 1 AffigfiO 5 lCiBrSJ: 



5 

[0019] $1 n«gm 5 1 «, ®&nmn#-A&-& 

-;n i &£Tmm#>-7±)i2<Dnm2 i 

i t^ummnm nn mi ottttfitt^at ut« 

tr>*— ;n i©B§s*o#K&it£n3. 

[0 0 2 0] »3rt«£M7tt, Httfg#«#B£i**, 

isiix*— y- 1 4 \zmwt&.&K (02) KT»i*sn 
s. Attorns, rt«aiB7*«i«-rsx^— y- 

12, 1 4«7;W5^-*©«»»ttJ:0ift0. 
20 zf±)V2. KKl^E— ^-t;u3, ir >+h-fe;u 4 s 

[0021] *36w©»«tt» fcrofetfatottjetf* 

T»5NOxjW*«fflt5 2aONOxt>*-feJl/ 
3, 4 dill&S. 2iONOxt>W 

3 , 4 «, v»mt>jB 2 A«$m 52t«3 7 
©Kirsisnii. iiNOxt>W3H m#m 

fc-»fflti3 1, 3 2ti>6ftD. *2NOxt>D- 
30 -fc»4tt, @#«*?SS#B *«t»± 

3fc#|plffiS£nfc-*fr©«ffi4 1 , 4 2ti^ftl). 
ftl, S52NOxt>W3, 4©-#©mffi©'3 

111&31, 4itt, rtac?sra5©^7.atn©T 

«SRflEB©±®l;:*LTR»*S*U ^2fS3 2, 4 
TffiK&LTl8:tt'=>ttT^5. NOxt>W3, 4 

40 [0 0 2 2] luT, jglNOxt>W3Cf IS 
13 111 NOx©#flW§tt©Jft<^*ff-pfc?K #J*. 
tf, Rh, Pt-Rh^CtftWi^Sfti. *1N 
Oxt>W3©^2Sffi3 2t, 3§2NOx-fe>-y- 
-fe;V3©JRl. I2ti3 1. 32, *3cttm**>7 P 

-fcjV2©SBi««2 ltrtt, Ptfrotil* 

2©*2«*2 2£tt, mi^SK^ra5 l^{Ci5tt^N 

Oxc^JWitifcftl:. NOxtc^Stt/iP t - 

AuUffltii^e^ssi^ii^ffl^n^. 
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[0 0 2 3] 0 2 o \z. dne>-t;i/2, 3. 4 

(D&M®2 1, 22, 3 1, 32, 41, 4 2 Kte. & 
S@fr£mgUI^£^9ib-r£i6cD!J-K2 l a. 2 2 
a, 3 1a, 3 2 a, 4 1a. 4 2 atf—mzB&Ztl 

S2 1, 22, 31, 32, 41, 4 2©MMK 

<t'j — Kwpfl^ffi-r^ j: o \z7)isi j-moi&skm (0 

BS) £J£»£LTi5< ut^ifJLU. io 
[0 0 2 4] t-^6tt, 7;U5^-^e>^?>S6igiS6 

1. 6 3©F^H. ®m»CJ:0^-rst-^«ffi6 2$: 

b-*6tt, XI, i2NOxt>tt^3. 4£fiH4 
[0 0 2 5] frfc. B#«fi?Sf#A. B, * 1 

2, i4. mmmei. 6 3«. p^-^u-h** 

lS6 2tS«12 1. 22. 31, 32. 41, 4 
2, U — F 2 1 a . 22a, 31a, 32a. 41a, 

4 2 an, *?>)->mm\z£r)&z/- h\zm&L2 

[0 0 2 6] ±IB^©^X-t>-9"^ 1 <Pftf£ 

#7.te. ^?LSt£«ei 3, fcT>*-;H l^iiiSLT 
?Hl l*Jtt$!lll5 1 ClASns. «A^ni^7lH 30 

&nwtmm i3. t >*-;i. 1 1 <Dm&.&mz*. o a 

^Sn*. fc*S. &»l£#7.'ftCte, ft* (02 ) , ^ 
*Slb4to (NOx) , -^t^sH (CO2 ) , * (H 2 
O) ^0^7.fi£^^*n-5o 
[0 0 2 7] CCT, ^*>7 p -fe;U2©-*fCD«ffi2 
1. 2 2K, «a"lS^7.#SE^raffl!l©^ 1 «@ 2 1j1<+ 

ffit^si^niiffisBiDp-rst, m i ftg&^ra 5 1 m 

&9. #>^>^ffll;J;i3«Hffi2 m^»flisn 
5o ±^Lfc«fc'5l'. IS 1 l*lg|5£ra 5 li©^21S2 40 
2te. NOx^FSttm® (P t -Au) T^fig^tlT^ 

sot. &m7£x** i <D®m<7)frtfmm#>'7-t.)i2\z 

[0 0 2 8] &?S§^>7-fc;w 2 04©^ 

«, &mmm\zfcctzm&Qffi&&zG-r%. t&ftnm 
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mm*>zf-t)i2e>BMianmtf-j£-c&z>t, ± 
jimmom&fr*. mmmmiz^ctzms. (vo) 

[0 0 2 9] Z.<D£?\ZLTffife<D&mm\ZfflW2ntz 

^^•lt. sg 1 rtas^ra 5 i^e>?g2i*jgB£ra 5 213^ 

[0 0 3 0] miNOx-t>-9-fe;V3«. $2rta£m 
5 2K«A£n£®ffii|£;tfX4'a)NOx£#fi¥LT. N 

is 2 F^gpggpa 5 2oxiii3i m 3 naffin 

7©l2iffi3 2 # + 5 l;i-£«JE£l?iltl"3- 

1 1 II 3 UiNO x ©»)if Hfift^: P t - R h 

iffiTj&^fc*. m 1 mm 3 i±tno x.a^mLxm. 

iSK 9. #>tf>yfefflKck»9S&2«ffi3 2fl| 

^tasns. ^©BtKflitns&iii-r 1 s 1 

«. SlBlS^7.^<7)NOxSSJC»^-r-5o 

[0 0 3 1] W^F B lTfe*^3rtgB^ra7W^ 
«. miNOx-t>it-fe;i/3(3;«i:0NOxSr^LT* 
CfeK^T^O. $ 3 AffiSPQ 7 ®ft*a&tt. 
^7.tf»NOxiSg^^-rS. -f-ClT, i2NOxt 
>it-fe;U4tr. ^lNOx-b>lf-(rJl'3 t26(Sl#(DSSSE 
£SELT, ft3Affigm7 0KS«£2ft»gM5 2l;: 

mmzuz. -r&fc*., I2rt»i5 2®iiii3 

1 # + m 3 rtS&£F.»1 7 2 ttffi 3 3 #-g<t&5 

^2rtSB^ra5 2^ai$n?>«, ^©Kjicfisnf)^^ 

[0 0 3 2] ^3^ffl5^7*^^2|^a5^5 2^p 
m^nfc^^tt, SlX^lNOx-t>ii-t;W3lcJ:0^ 

3 fH^m 7 ^sttb^ns. cicDi^tr. Noxo^i 

t <t 0 ± U Ac^^-f * > ^ 2 ffl(D N O x -fc >-y-fe;l/ 3 . 
4$rffll/>T. 2 0CDF*ggB^Ffl5 2. 7 F^^r«^^-t±-S> 

e>»r, ^lNOxt>1tt^3<!:l2NOxt>-!tt^ 

4t, ^nzr'nNOxmmzf&ctz-tyv-tAMffi&m 
^-r^dt^T^rsoT. mssn-8 1, 8 2Tit$n 

•5miNOx-tr>it-fe;V3©^^<^>m^ffll s l iz 
B2NOx-k>-y-fe;u4<De^'r^>'Bgitfiii s 2?&in 

m-r-S^tT, 2fgroffi^^#SC«i:^T€r.2). 

[0 0 3 3] 05 (a) tt. ±E«l^©^^-fc>-y-3R^- 
1 ^rffl^TNOx^jRlSLfeig*-!?*^).. 05 

(b) ir, ±IB0 8©ae*ffiJ5K<75^^-fe>-tH!i^Srffl^ 

5 (b) rofi£3)5fiiB£T«. 0~ 1 0 0 0 p pm0NOx 
tC^-T-Sffi^A^O. 5~3. 5 n«T-hZ<D\Ztt 
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(6) 



U 0 5 (a) 0*ffi9i<D*MiT?tt. #Jl0fg©£)5~ 

3 5 u AvihJitimznzz ttfftfrZo 

[0 0 34] ±E* 1 ©*JS<0»*Ttt, 

*©«i, *irt*aw5 1 rt©K*»flE*ai« 

[0 0 3 5] El 6 f3*^^0O^ 2 ©H$s©^!g2:^-f . 
«-efcD. IS 3 ©rtSBSK 7 it, y-©tfe*AT? 

t. S8lNOx-t>-y-fe;i'3K«t0*3©F'3«ffiM7 1 
fflKJ* til 5 nfcR***. ^TLKir 7$'y? tffilfe t 
T^2NOx-fe>-9-t;U3tS-r ; 5©T. «2«S3 
2, 4 2ifi»©**««7©*»*/hS<UT, 

[0036] 07 ic*5gB^©m 3 (DzmoBWt&ni-r. 

**M©»«T?«. J6lNOx-fe>-y~fc;V3©*2** 
£, 1 2 NO x t >tt 4 ©f 2 tlS- ftftLT, 

IC, ^(D*a©^2«@8^^7LK«ffii-r«.t, 0© 
[0ffi©f8W&t&95] 

[01] m i (Dmm<DBm\z&tfz>U7.-t>vm3-<»ft 

[0 2] H1©$M*BHHT**. 

[0 3] XI ©mBCMMBfc*!** «^*fflS«©^#: 

[0 4] 1 1 iii*(t5SI#>7t;v©f 
[01] 



/0 

BE-««1#145:^-r0Tfc ; 5o 

[0 5] (a) tt. Il®HI©fI©«Xt>fif 
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